Biochemical Characterization of Function and Structure of RseP, an Escherichia coli S2P Protease.
Intramembrane-cleaving proteases (I-CLiPs) are a group of membrane-associated proteases with a unique feature: they are believed to cleave their substrate within the hydrophobic lipid bilayer, even though peptide bond hydrolysis requires a water molecule. Escherichia coli RseP, which belongs to the S2P zinc metalloprotease family of I-CLiPs, plays an essential role in activation of a cell envelope stress response through cleavage of anti-σE protein RseA, a single-span transmembrane protein. A recent study showed that it also cleaves remnant signal peptides generated upon membrane translocation of secretory proteins. Here, we describe several methods for characterization of the proteolytic functions and structure of RseP mainly in vivo, including a proteolytic activity assay using model substrates, an in vitro analysis of cleavage of signal peptides in a detergent solution and in the membrane vesicles, structural analysis of membrane-embedded RseP based on the thiol modifiability of introduced cysteine residues, and the protein interaction analysis by in vivo cross-linking protocols.